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cos’ @ + sin®6 = 1, cos’f — sin’6 = cos 26.

cos § — | + cos 26
2 | + tan’ @ = sec” 0.
. 9 | — cos 26 | + cot’H = csc’ 6.
sin“ 0 =
2
cos 20 = cos’f — sin 6 cos(4 + B) = cosAcosB — sinA4sinB

sin 20 = 2 sinfH cos 6 sin(4 + B) = sindcosB + cosAsinB



TABLE 8.1 Basic integration formulas

1. fkdr=j'_t+£' {any number k)

I.fx"d_t=” +C  mE—1)
3.f$=|n|: +C
a

5.fa'dr=—+-|_"' @a>=0 a==l)
In a

ﬁ-.fsinxd.r=—n:u-s.::+f‘
7. fms:d.::=5in.::+£‘
8. fsa:zxd.r=l,mx+£'
9, fcs-:zxir=—mtx+c'
10. fsa:xtan:dr=5&:x+f‘

11. fcsn:xml:dr = —gscx + C
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. ftm.tair=ln|5e-|:x +C
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In |5i|:1.::| +

In [secx + tanx| + C

. f::scxd.r = —In |+:5-:.1' + ooty + C

fsintu::tr =pcoshxy + O




EXAMPLE 1 Evaluate

f sin’ x cos? x dx.

Solution This is an example of Case 1.

fsin3 xcos  xdx = fsinE x cos” x sin x dx m is odd.
= f{l — cos? .x) (ccns? I)(—d (cos x)) sin x dx = —d(cos x)
— f{l - ul)(uz)(—du) M = COSX

— f{;ﬂ — HE) du Multiply terms.
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cos’x  cos’ x

5 3

% ic= e



EXAMPLE 2  Evaluate

f cos’ x dx.

Solution This is an example of Case 2, where m = O isevenand n = 5 is odd.

fcnij.-ir = fcns4xc05x¢ir = f{l — sin” x)? d(sin x) cos xdx = d(sin x)

= /(1 - HE}EdH M = sinx

f(l — 2u* + ud) du Square 1 — .

2yl a2 1
= u 3u3+5u5—l—C—51nx 351nx+551nx+C



| + cos 26

20
EXAMPLE 3 Evaluate cos™ ¢ 2
fsinzxmf‘xir. .9 | — cos 26
sin” 6 = 5

Solution This is an example of Case 3.

—_ 2
fsinzxcufxdr = f(] ;D.S- lt)(] i ;DE lt) dx m and r both even

=%f{1 — cos 20)(1 + 2 cos 2x + cos? 2x) dx

=%ffl + cos 2x — cos® 2y — msalﬂdr

=%{ +%sinlt—f{m511:+msalﬂdr]

For the term involving cos” 2x, we use
fcmlzxdx - éf{l + cos 4x)dx

_1 (I + 1 <in 4_:)_ Omitting the constant of

2 4 integration until the final result



For the cos? 2x term. we have

du = 2 cos 2y adx

fcmllrdx=f{|—sm11ﬂmzxdr k= sin 2,

Combining everything and simplifying, we get

) | 1 . | .
7 — . 4 3
fsm I:us".rdx——lﬁ(.r —45|n41+351n 1:-:) + .



EXAMPLE 4  Evaluate

w/id
f V1 + cos 4x dx.
0

Solution To eliminate the square root, we use the identity

cuszﬂ'=l+zmm or 1 + cos 28 = 2 cos” 4.

With # = 2x, this becomes
1 + cosdx = 2 cos” 2x.

Therefore,

o4 w4 w4
f V1 + msd.:d.r=f /2 cos® 2x dx =f V2 cos? 2x dx
L1 ] o

w4 4 e
= "-.-“'Ef |cos 2x| dx = “‘-.Ef cos 2x dx cos = e
0 0

[0, /4
_ ﬁ[sinzgx]”'* _ % (1-0] = VTE N

0



EXAMPLE 5  Evaluate

ftan".rrix.

/mn“.rdx =ftanzx~tan1:-:d_t = /mnz.r-fseczx — l}d.t

= ftanzx sec” x dx — ftanzxd.r

=ftan2xse;c2.rdr —f{seczx — 1) dx

=fmnzxsacixdr—fsec1xdx+fdx

In the first integral, we let

Solution

M = tan x, du = sec® x dx

and have

[uzdu — 14 + .

The remaining integrals are standard forms, so

ftan"'.tir=%mn3.r—tan.r+.r+ﬁ'.



EXAMPLE 6  Evaluate

fseclxd.r.

Solution We integrate by parts using
U = sec X, dv = sec’® x dx, v = lan x, du = sec x tan x dx.
Then

fseclxdx=secxtanx—f{mnx}{sa:xtanxdr}
= seCc X tan x —f{se::zx — 1) sec x dx tam® x = secx — |

= secxtanx + fsecxit — fs-ecjxdx.
Combining the two secant-cubed integrals gives

Efsac3xit=se:cxtanx+fsacxdr

and

fsmjxdr=%secxtnnx+%h|secx + tan x| + C. |



EXAMPLE 7 Evaluate
f tan? x sec* x dx.

Solution
f{tan"’ x)(sect x) dx = j{tﬂn“ﬂ{] + tan® x)(sec? x) dx sec’x = 1 + tan®x

= f{mu‘*x + tan® x)(sec? x) dx
- f{mﬂuj{mﬂﬂm +f{mnf'ﬂ{sec1ﬂi:

g = tan X,
ffdu+fuﬁdu——+—+1:' du = sec” x dx

tsm’r

+ = ?



sin mx sinnx = ~ [cos (m — m)x — cos (m + mx],

sin mx cos nx = 7 [sin(m — n)x + sin (m + n)x],

COE X CDs X =

Bodi | o2 | e ol

[cos (m — n)x + cos (m + n)x].

EXAMPLE 8  Evaluate

fsin 3x cos Sx dx.

Solution From Equation (4) withm = 3 and n = 5, we get

fsin Ix cos Sxdr = %f[sin{—lt} + sin fx] dx

— %f{sin 8x — sin 2x)dx

_ _cos8x | cos2x
=-Sg t-4 TC



